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Is it possible to increase detection rate  
of esophageal precancer or cancer lesions  
in the high-risk population?
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Many cancers are considered the highly lethal diseases, con-
tributing to continuously increased health and economic bur-
den worldwide.1–4 Although the research and treatment for 
these highly lethal cancers progresses rapidly, the outcome is 
still disappointing. There are many reasons that can explain the 
causes about the worse outcomes of these highly lethal cancers. 
Delayed diagnosis and diagnosis at the advanced stage may be 
one of the most critical causes, since these highly lethal disease 
often present vague and nonspeci!c symptoms, and sometimes 
totally free of symptoms or late onset of clinical symptoms of 
these diseases, and additionally, clinically, the lack of ef!cient 
disease markers and absence of cost-effectiveness and friendly or 
convenient screening methods can be used for general popula-
tion and even for high-risk population. All result in the loss of 
change to cure these diseases during their early stage status.1–4 
Among these cancers, esophageal cancer (EC) is frequently dis-
cussed, since advanced EC either as squamous cell carcinoma 
(SCC) type or adenocarcinoma types has a very poor progno-
sis with a 5-year overall survival rate less than 20%.5 To over-
come the big gap between an early identi!cation of cancers at 
the early stage in theory and a late diagnosis of cancers at the 
advanced stage in the real world, it is urgent to use an effec-
tive screening tool or apply the effective preventive strategy for 
these highly lethal diseases. With continuous progress of bio-
technology, the results of some are relatively promising. These 
strategies include the development of novel blood biomarkers, 
the advanced technology of diagnostic tools such as endoscopy 
and arti!cial intelligence-assisted endoscopy in the diagnostic 
work-up of precancer and cancer lesions of esophagus (esopha-
geal intraepithelial neoplasm [EIN] and EC).5 Blood biomarkers 
for EIN or EC have been investigated for many years, and with 

the aids of several emerging technologies, blood screening tests 
are reported to achieve a relatively acceptable and good perfor-
mance for the early diagnosis of EIN or EC.5 However, similar 
to blood biomarker as screening tools applicable for epithelial 
ovarian cancer or other benign and malignant diseases, valida-
tion is still arguable and the reproducibility is far away from 
the use in the routine clinical practice due to high false positive 
and negative rates.5–8 Additionally, nearly all studies enrolled a 
relatively small sample size of patients and cut-off of the values 
or detection threshold value in the different blood biomarkers 
for the aforementioned diseases vary greatly.6–8

Based on the limited roles of blood biomarkers in the aids 
for early detection of EIN or EC, the continuous development 
of advanced endoscopic imaging system, such as esophagogas-
troduodenoscopy (EGDS), has become much acceptable for the 
aforementioned purpose.5 In fact, it is reported that EGDS is 
the gold standard test for EIN and EC.5 However, EGDS is not 
a totally noninvasive diagnostic tool and the physicians-related 
skills and the limitations of visibility and resolution of imag-
ing systems may make the diagnosis challenging. We are happy 
to introduce the recent publication in the October issue of the 
Journal of the Chinese Medical Association, and the authors 
attempted to evaluate the effectiveness of image-enhanced 
endoscopy (IEE) in the detection of EIN or EC for the high-risk 
population, such as history of hypopharyngeal squamous cell 
carcinomas (HPSCC) and newly-diagnosed HPSCC.9

The authors retrospectively enrolled 99 patients (69 with 
history of HPSCC and 30 with newly-diagnosed HPSCC) to 
evaluate the role of Lugol chromoendoscopy (LCE) after the 
routine white-light image (WLI) and narrow-band image with 
magni!cation (NBI-M) for the aid to detect EIN and/or early-
stage EC.9 Combination of all three procedures was called as 
IEE by authors.8 Using the WLI, NBI-M, and LCE (IEE) during 
the EGDS examination, the authors found a 31% of positive 
rate (n = 31), including 11 with tumor in situ (Tis), 14 with 
T1 tumor, 2 with T2 tumors, and 4 with T3 tumors based on 
clinical tumor classi!cation.8 Additionally, among 69 patients 
with history of HPSCC, the authors found that one-third of 
patients develop secondary primary EIN or EC during the 
follow-up.9 Seven patients (30.4%) were Tis; 47.8% were T1 
(n = 11); 8.7% were T2 (n = 2); 13% were T3 (n = 3); and none 
was T4.9 Furthermore, more than two-thirds (69.6%, n = 16) 
of patients were asymptomatic. All suggest that the application 
of EGDS with IEE for screening in HPSCC patients, regardless 
of past history and newly diagnosed, is a very effective tool 
for the clinical utility.8 Moreover, the authors proposed routine 
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surveillance via EGDS with IEE may help identify EIN as well 
as early-stage EC in both past and newly-diagnosed HPSCC 
patients.9 With an increase of an early diagnosis of EIN and 
early-stage EC, the patients may have a better chance to survive 
after treatment.9 The current study is interesting and worthy of 
further discussion.

Similar to patients with Barrett’s esophagus prone to devel-
oping EIN and EC during their lives,5 in the current study, 
the authors found that patients with past or newly-diagnosed 
HPSCC had a higher risk of synchronous EIN/EC or subse-
quent development of EIN/EC.9 As shown in the current study,9 
more than one-fourth of the newly-diagnosed HPSCC patients 
have a synchronous EIN/EC (10% for invasive EC and 16.7% 
for EIN).9 It is very important that all patients with a newly-
diagnosed HPSCC should undergo the detailed and thorough 
evaluation of the upper aerodigestive tract and lung, because 
of high incidence or high prevalence (>25%) of synchronous or 
metachronous SCC in oral cancer patients based on the current 
study.9 In fact, surveillance programs of the upper aerodigestive 
tract and lung cancers are mandatory to detect synchronous or 
metachronous SCC, including EC at early stages.10 Since the 
risk of lymph node metastases of super!cial EC is related to 
the depth of invasion, the diagnosis of early lesions is desirable 
and the patients can be managed successfully with minimally 
invasive treatments, such as endoscopic ablation therapy.10  
All emphasize the importance of “accurate” and “non-missed” 
diagnosis of EIN/early-stage EC. As shown before, the reliabil-
ity and reproducibility of blood biomarkers in the detection 
of EIN/EC is questionable, contributing to the critical role of 
endoscopic recognition of EIN and early-stage EC.5 However, 
endoscopic recognition of EIN/early-stage EC is challenging, as 
lesions often pass unrecognized with standard WLE.5 Studies 
reported that the missing rate may be up to 40% of early EC, 
even though the endoscopic examination was performed in the 
high-risk populations.5 To overcome the limitation for the diag-
nosis of EIN/early-stage EC from the endoscopic procedures, 
the standard Seattle protocol with random 4-quadrant biopsies 
every 2 cm should be performed.5 However, the Seattle protocol 
is a very expensive, time-consuming and unpractical procedure, 
and adherence rate of endoscopists was poor.5 Additionally, 
since mucosa covering the entire esophagus may harbor EIN/
EC, it is nearly impossible to perform multiple biopsies as 
unmeasurable times. It needs an enhanced technology to guide 
and reveal the “lesions” during the endoscopic examination, 
contributing to the development of many new novel endoscopic 
techniques. Similar to the authors’ mention, the effectiveness 
has been investigated continuously. These IEE systems include 
dye spray chromoendoscopy (DSCE), virtual chromoendoscopy 
(VCE), confocal laser endomicroscopy, and volumetric laser 
endomicroscopy.5,10–12 With the aids of these novel endoscopic 
techniques, the endoscopic examination may be much human-
ized and the risk of missed diagnosis or the overdone biopsies 
may be minimized.5

In the current study, the authors used steadily spraying 
approximately 10 to 20 mL of iodine staining (Lugol’s solution) 
over the entire esophagus via dye-spraying catheter to perform 
Lugo chromoendoscopy (LCE).9 This procedure is not new.  
A recent meta-analysis has shown its feasibility.11 A total of 
1911 patients from 12 studies showed that for the diagnosis 
of EIN/EC, LCE had the pooled sensitivity, speci!city, posi-
tive likelihood ratio (LR), and negative LR were 0.92 (95%  
CI: 0.86-0.96), 0.82 (95% CI: 0.80-0.85), 5.4 (95% CI: 3.2-9.1), 
and 0.13 (95% CI: 0.08-0.23), respectively.11 All supported the 
authors’ !nding to show the need of using EGDS with IEE in the 
routine surveillance for those past and newly-diagnosed HPSCC 
patients.8 However, there are many dyes that can be sprayed 

on the luminal esophageal surface to obtain selective mucosal 
uptake (vital staining, such as methylene blue or Lugol’s solu-
tion) or mucosal pattern enhancement (contrast staining, such 
as indigo carmine and acetic acid).5 We are wondering why the 
authors selected “Lugol’s solution, although Lugol’s iodine dye 
spray is used in the diagnosis of EIN/EC as SCC type appears 
as Lugol-voiding lesion.5 This question is raised based on the 
results of a recent meta-analysis.12 The conclusion showed the 
use of acetic acid as a dye might be an alternative choice in the 
detection of EIN/EC compared to the use of Lugol’s solution 
based on nine studies and 1379 patients enrolled, although 
no head-to-head comparison studies have been conducted.  
The results showed that acetic acid (1.5-2.5%) chromoen-
doscopy (AACE) showed a pooled sensitivity of 0.92 (95%  
CI: 0.83-0.97), pooled speci!city of 0.96, positive LR of 25.0 
(95% CI: 5.9-105.3), and negative LR of 0.08 (95% CI: 0.04-
0.18) for the diagnosis of EIN/EC, and the diagnostic perfor-
mance of AACE had at least 6-fold increase compared to the 
Seattle protocol, suggesting its superiority.12

In fact, this application of dye-staining strategy either by AA or 
by Lugol’s solution is very popular in routine clinical practice of 
gynecologists for the detection the precancer and cancer lesions 
of the cervix.13–15 A meta-analysis was conducted to assess and 
compare the accuracy of visual inspection with AA and Lugol’s 
solution and human papillomavirus (HPV) testing as alternative 
standalone methods for primary cervical cancer screening in low 
socio-economic countries, and the results showed visual inspec-
tion with Lugol’s solution is a simple and affordable alterna-
tive to cytology that demonstrates higher sensitivity than visual 
inspection with AA.14,15 Therefore, we can fully understand why 
the authors in the current study selected Lugol’s solution as a 
dye to perform IEE during the EGDS procedure.9

Although evidence and the authors’ conclusion favored the 
application of Lugol’s iodine dye spray in the aid of diagno-
sis of EIN/EC during the routine EGDS procedure,9–12 the use 
of DSCE (either LCE or AACE) is at the risk of drawbacks in 
clinical practice, including the need for dedicated equipment, 
impossibility to study super!cial vascularity, dif!culty to obtain 
uniform mucosal coating, and the duration of the procedure.5 
Additionally, dye spraying using the agent as Lugol’s iodine may 
induce the allergic reaction, and also carry the risk of aspiration 
and chest discomfort and possible pneumonia.5 By contrast, the 
above-mentioned limitations are not present in the screening of 
cervical precancer and cancer lesions mediated by colposcopy 
or pure visuality.13–15 All suggest that the approach via LCE-
mediated IEE in the aid of diagnosing EIN/early-stage EC may 
not be a better choice.

Recently, the other tool, such as VCE, has become more and 
more popular based on similar effect of dyes or stains to provide 
contrast enhancement of the mucosal surface and blood vessels 
without the use of stains or dyes.5 Therefore, the limitations of 
IEE by LCE can be overcome successfully.

Taken together, we do not argue the value of IEE by LCE for 
the aid to provide a better chance in the detection of EIN/early-
stage EC in the high-risk population. By contrast, we encourage 
more and more studies focusing on this topic to improve the 
diagnostic accuracy for this highly lethal disease.
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